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It is natural to ask how the distance from the zero-set of a polynomial 
affects its value. Letf: C” 3 C be a polynomial of degree m in 12 complex 
variables (or any algebraically closed field). We write f = h + p, where h 
is a homogeneous polynomial of degree m andp is of lower degree. Let llh/ 
be the maximum of IhI on the unit sphere in C*, let Z, denote the zero-set 
off, and let d(x, 5) denote the distance from a point x E C” to Zf . 
PROPOSITION 1. For all x E C”, jf(x)( L Ilhlld(x, Zf)m. 
The homogeneous case with a weaker constant is provided in Shub 
(1969). 
Proof. Let c be a point on the unit sphere where the maximum of Ih( is 
realized. We consider the polynomial frestricted to the one-dimensional 
afEne space C, = x + zc parametrized by the complex number z. Since h is 
homogeneous of degree m, its restriction to the linear space spanned by c 
is exactly llhl]zm. Therefore, the restriction of h to C, is llhjjzm + lower- 
order terms. And so f restricted to C, has the same form. The value of 
If( is then exactly llhll times the product of the distances from x to the m 
intersections of Z, with C,, and the proposition follows. H 
Thanks to Steve Smale for raising this question. 
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